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ABSTRACT

The mechanization of land preparation has been expected to increase rice
yicld/ha. A study was undertaken in South Sulawesi in 1979-81 to evaluatc
the impact of moechanization on ylelds. Results of this rescarch showed
that after adjusting for crov failure and differcences in fertilizer appli-
catfon there was no evidince to support the expoection that mechanization

increcases yicld.
I. INTRODUCTION

Agricultural extension agents and various Government officials have
contanded that due to a lack of pawer, rice land preparation is done by
moen and animals. It is contendod that because power tillers and tractors
can plow the land deeper and more completely, yield/ha can he increascd
if mechanized land preparation is adoptad. Based on these assumptions,
mechanization of land preparation has be-n promotud to encourage farmers
to purchat: mini tracto:s/powor tillers in both densely populated Java -
Bali and in the sparscly inhabited outer islands of Sulawesi and Sumatra.

IT. OBJLCTIVES

The purpose of this papor 1s to cvalute the impact of mechanization

on rice yields. This issuc will be cvaluated by @

(1) comparing yiclds achicved on non-mechanized and wrchanlzed farms.

(2) comparing yiclds achicved on non-mechanized and mechanized farms,
adjusted for differences in crop failurce.,

(3) comparing yields achicved on mechanizod and non-machanized farms,

adjusted for crop failure and diffcrences in fertilizer use,
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INL. O STURY "¢t A

Sidrap and Plnrang Distvicts arce located about 200 km north of Ujung
Pandang, the capital of South Sulawvesi. This arca was chosen as the vescarch
site bocause 517 of all the mini-tractors in the Provine. are found in thesc

districts (Fasmun, 1979),

These districts have a population density of about 100 p:-rs;nnn/km2
closv to one-third of the apricultural arca is irripgated, lovland rice
yiclds average around 3.0 t/hia, and they have a minl-tracter population

of nearly 600 unita. (Sarasutha, 1981).
IV. SURVEY DESIGH

Campling. Sampling procedures were developed to identify a strati-
ficd sample of reapondents who represented the existing agricultural
diveraity, First, a random sample of cipght sub-districts (among the tuo
districts) with ten or more tractors was identifiad.  Then, four villages
in each distvict with five or more tractors were randomly aclectad. Next,
a block census of  the eight villagos was conductcd coverfiang aver 2000
houscholds. Based on data collected, strata were chosen to represent the

typical uvironments and power sources as shown in Tahic 1.

IVLY. Dacn was collected with a comprehensive questionnaire
dev:loped and used to intervicw nbout 250 respondents during the 1979 uct,
1979/80 dry (sccond crop), 1979/80 dry (third crop), 1980 wer and 1980/81
dry (second crop) scasons. In addition, weckly work rocord were mofatained
during the first four scasons (1979 wet through 1980 wet) including =11
environment /power source strata covered by the survey, but concentrated

in 4 out of 8 villages and 70 farmers. Analysis presented in this eaper

is based on the data eollected on the 1979 wet, 1980 wet, and 1980/81 dry

seasons using the survey dnta,
V. RESULT

Data on yiclds, fertilizer usc and crop fatlure {s presented in

Table: 1, for non-mechanized and mechanized farms.

Yicld differencea.  Inft)al review of the data in Table 2 (col. D)

suggests that nochanfzed farms have higher —1:1ds than non-mechianizaod.
Over the three seasons conafdered, yields on mechanizod farms were 448 kg/hn
(W.5 1979) ~nd 197 kp/hin (1980 W.8.) greater in twe scasoas, but 57 kp/ha

1lcss in one season (D.5. 1080/81) than non-n -chanizved {arnsa,



Yicld difforences, adjasted for erop faflur:,  As shown In Table 1,

erop fariure duc to drought was sarticulaely severe in the 1979 V.5, Whils
the inctdence: of faflure vas creater 1o rainfed than Irrigated arear, none
nechanized farns (202) were nere severely affected than nechanizod (112).
Conaquently, yi. tds have been adjusted to compons~te for this cxog:mous
inpact.  After compensating for differences in crop failure (Table 2, col.2),
the yield differcences between nochindzed 1d non-mechanized farms falls

from 448 to 402 kg/ha (M.5. 1979), lucr:ases from 197 to 227 kg/ha (Y.S.
198C), and fncrenacs from 57 to 155 kp/ha higher yield in non-mechanized
than nechantzed (D.S. 1979/80).

Yicid diffovences, adjusted for crop failure and fortilizer use.
Data in Table 2 (col.3) shous the difference in level of fertilizer appliced

by acchanized,| conpared to non-micchanized farms.  In all scaseons, the rate

of application {s greater on wcchanized farms, ranging from 81 kg/ha (D.S.
1980/81) to S7 kg/ha (W.S. 1979) nore, dopending on the season considered.

By assuming various values for the average inerease in yield resul-
ting from onc additionnl kg. of fertilizer, the contribution of higher
fertilizer use on mechanized farms can be netted out, In Table 2, using
viclds adjusted for crop failure, it is asauncd the average vroductivity
of onn Ve af forvillier s 10 kg (col.t), Y kg (col.9) and 3 kg (col.l2)
of yleld increase/kg. of fertilizer applled. For all scasons, these
adjustmonéu riesult in a negative yioeld differcnce §.e, non-mechanized

yields are higher than mechanized yiclds,

Alternatively, this analysis can be presented in terms of breakeven
analysis. In Table 2, the v-iue in parenthuses after column 1 is the
average fertilizer productivity that must be assumed to cqualize non-
nechanized and mechanized yields - before adjusting for crop loss. The
value in pnrcnthusqs after colnmn 2 is the average fertilizor producti-
vity that must be arsumed to equalize wcchanized and non-mechanized
yields - after adjusting for crop loasses. From this datay, a modest
average fertilizer productivity assumption of 6.3 kg yield inercasc
per kg of fertidizer 48 requirad to net out the yleld differences in
the rainfed cnvironment W.S. 1979, and rainfed 1980/81 D.S.; 30 kg on
irrigated farms in the 1980 D.S.:; and 2.8 kg, on irrigatcd farms in the
1979 W.S. No assunmption about fertilizer productivity is roquired in
the rainfed arvea for the 1900 W.S, and frrigated farms for the 19580/81
D.S. Boecausc non-niechartzed yields are already hisher than mechanized

vields,



Vi, CONCLUSION

Afvar conparing yields on mechanized and non-mechanized farms, it ia
often concluded that mechanization dncreases yivlde beeauae yicelds are
higher on mechanized farms.  Yet, bucnuec fﬂrncrs.who choose to nechaniz:
also typically use higher input levels, such conclusions may be unjus-
tificd. After adjusting yletd differenees to take intoe consideration
dif ferences 1n crop losses and input use, it was found that In all threc

scasons, higher yiclds were observe:d en non-nachanized farms,
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Table 1. Yield and Fortiliser Uae per iz Conscquences Cooperators,
South Sulawesi, 1179-1930,

———— B e C——— S

Non-‘techondact Mechamdzod
Rain- Irri- Appre- Rain~ Terd- Apnre-
fod gated  gate fod cated 3t

Wat Scason 1979
- No. of Reporting 84 82 166 40 76 124
-~ Fertilizer :

- Urea (Kg) 45 4S 45 84 136 116

- TSP (Kg) 1 5 k] 3 52 33

- 2A (Kg) 2 16 9 1 6 5

- Totnl (Kg) 48 56 57 90 194 154
- Yicld  (Kg) ‘508 1,077 800 763 1,551 1,248
- Crop Failure (%) 26 13 20 19 6 11
- Yield 1f cr = 0% 666 1,263 1,000 948 1,650 1,402
Wet Season 1980
- NHo. of Reporting 71 30 101 40 83 123
- Fortilizar ¢

- Uren (Kg) 89 107 94 108 156 140

- TSP (Kg) 74 74 75 69 98 89

- 7A tved 3t 40 35 58 70 66

- Tota) (Kg) 194 223 204 235 324 295
- Yiceld  (Kg) 2,552 2,548 2,551 2,413 2,910 2,748
~ Crop Failurc (%) 3 | - 2 2
- Yicld {f CF = 0% al 2,552 2,627 2,577 2,417 2,969 2,204
Dry Secason 1980/81
-~ No. of Reporting 78 53 131 7 104 111
~ Fertilizer .

~ Urea (Kg) 103 77 93 130 152 15)

- TSP (Kg) kK] 61 44 % - 59 60

-~ ZA (Kg) n 36 15 25 22 22

- Total (Kg) 136 174 152 229 233 233
- Yield  (Kg) 4,214 5,655 4,79 4,851 4,715 4,742
- Crop Failure (%) 1 2 2 0 0 0

al

- Yicld 1f CF = 02 4,257 5,710 4,897 4,841 4,735 4,742

lelold after adjusting for arca affected by crop fajilure (harvested area
ylu]d) .

Scurces ¢ Consuquences of land preperation Mechanlzation in Tndonesia @
South Sulawesi and West Java,



2blc 2.

Sidrzp and Pinrang Districts, South Sulawesi, 1979 - 1981.

Yields on Non-Machanizel and HMechaaized Farms, Adjusted For Crop Failure nnd Differenccs ia Fartilizer Anplicatioa,

1 kg ferrilizer =

1 kg farcilizer =

1

1 k3 fertilizer =

10 kg rice 9 kg rice 8 kg sicc
Yield Yicld Diff. Expected Expectud Expactad
o o diff. diff. in ¢/ yi-1d d/ yiald 2/ yicld 2/
2easo0m (unadius-(21jus-  fcre. diff.dus (1-4) (2-%) iff.due  (1-7) (2-7) Jiff.duc (1-16) (2-10)
ted) 2/ tad) B/ app. to -Mff, ta AIff. to Aiff,
(Kg/H=)  (Kg/Ha)  (Kg/ level of (Kg/ (Kg/ level =f  (Kg/ (Xg/ 1level of (Kz/ (Ke/
Ha) ferc.app. Ha) Ha) fert.app.  Ha) H2) fart.spp. H-) Ho)
(Kg/Ha) (Ka/H=) (Kg/il2)
1 2 3 4 5 6 7 8 3 10 11 12
Vet S.-szn 1979
1. 221infed zmech., vs rainfed
min-zech. +260(5,2) +262(€.2) + 42 + 420 - 160 - 158 + 3738 - 112 - 11¢ =+ 2336 - 76 - T4
2, Irr =.ch vs irr.non-nmech. +452(3,3) +387.2,8) +138 +1380 - 628 - 95 +1242 - 783 - 853 +il0s - 652 - 717
2. J.:g..dcch.vs Agg.non-mech. +843(4,6) +402(4,1) + 97 + 870 - 522 - 568 + 875 - 425 - 471 + 77¢ - 322 - 374
vet Soesaon 1930
1. Reif.? meck. vs rainfed
n-= mech. =139 (%A <139 (N.L)  + 4l + 41 <~ 549 - 545 + 303 - S50E - SAE 4+ 3258 = 457 - 137
2. Izr.mech, vs irr.non-omech.+362(3,8) +342(3,6) + 95 + 950 - 588 -~ 698 + 855 - 463 - 513 + 750 - 398 - 418
3. igg.3ech.vs Szz.non-mech. +197{2.2) +227(2,5) + 91 + 510 - 713 - €683 + 819 - €22 -5%92 + 728 - 531 - 501
orv Scassn 198071981
l. Roifc? mech. vs raifcd
nza-nzch. +627{&,7) +584(6.3) + °3 + 930 -- 303 - 346 + 837 - 210 = 333 + 744 - 177 - 15D
2. Irr.mech,vs irronan-mzch. =S20(0L)  --1635(X4) <+ 53 + 59C¢ -15iC -1625 + 531 -1451 -1586 - 472 -1392 -1507
3. &gg.mcch.vs Jgg.non-neeh., - 57(R0) -153{N))  + S1 + Bl0 -- 867 - 965 + 72° - 7386 - 834 #6458 - 795 - 803
2/ Mechonizel yiclds minus nen-mechanized yields.
b/ ¥echanize? yiclds minus non-machanrz:od yields, 2fter adjusting for crop foilure.
c/ Mcchonized fereilizor 2pplicntisn rate minus non-mochonized fertilizer application rate.
3/ Expected yicll differcnce botwsen mechnanized oad non-mechanized after aljusting £or vericus

\ X
-0

Scurces ¢ Comsequonces of

levlls of yicold response to fertilizer applicatian.

= N~t Appliczble.

-

T -

ol preporation HMechonization in Indenasia

Socuth Sulawcsi aun? West Java.
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